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Effects of media discretization method on finite difference simulation
for seismic wave field

ZHU Qiang',JIANG Lugian',ZHANG Wei’

(1.School of Earth and Space Sciences ,University of Science and Technology of China . Hefei 230026 .,China ; 2.Department
of Earth and Space Sciences ,Southern University of Science and Technology s Shenzhen 518055,China)

Abstract: The accuracy of finite difference simulations for seismic wave fields strongly depends on the spatial grid size. The spatial
grid size is simply determined by the minimum number of grids per wavelength required for dispersion and dissipation errors of the
grid scheme,ignoring the complexity of velocity models.For velocity models with strong velocity contrast interfaces, different dis-
cretization methods for the velocity model would result in different discrete velocity models in finite difference grids, which will
cause different simulated waveforms.Different discretization methods for media used in finite difference simulation are discussed,
including the direct value method, grid mean method, volume integral method,and orthorhombic effective media method. Their in-
fluence on reflection/transmission waveforms are compared and analyzed quantitatively to explore how the law of interface errors
changes with different grid size. Using points per wavelength (PPW) as a constraint, the grid size required by each media discreti-
zation method to satisfy a pre-defined error level for different seismic waves is numerically calculated, to provide a reference for the
selection of grid size parameters in seismic forward modeling.
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